SPECIFICATION 

HEAT EXCHANGER MOUNTING STRUCTURE FOR VEHICLE 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a vehicle heat 
exchanger mounting structure for a vehicle. 
Description of the Related Art 
10 Generally, a heat exchanger for a vehicle, 

including a radiator and a condenser for an air 
conditioner of the vehicle, is disposed in a front end 
of an engine room of the vehicle to remove heat from 
engine coolant with cooling air flowing into the engine 
15 room. 

Referring to Fig. 5, a prior art heat exchanger "a", 
as disclosed in JP-A Nos . 2001-58519 and 2001-277964, 
for example, is attached to a radiator panel (carrier 
structure) "d", which extends laterally in a front end 

20 part of a vehicle body and has an upper frame "b" and a 
lower frame "c". Cooling air taken through an air intake 
opening "e" flows through the heat exchanger "a" to 
remove heat from engine coolant circulating therein. 

A vehicle is required to secure a safety measures 

25 to protect a pedestrian from serious injury in case the 
vehicle collides against the pedestrian, by absorbing 
and reducing shocks acting on the pedestrian with the 
deformation of the engine food "f" of the vehicle. 
However, when the heat exchanger "a" is attached to 

30 front structural members of the vehicle body including 
the upper frame "b" and the lower frame "c" of the 
radiator panel "d" , it is difficult to secure a large 
space "Delta" between the engine hood "f" and the upper 
frame "b" for securing the crush stroke to absorb the 

35 shocks . 



SUMMARY OF THE INVENTION 

The present invention has been made in view of such 
a problem and it is therefore an object of the present 
invention to provide a heat exchanger mounting structure 
for vehicle capable of solving such a problem. 

According to a first aspect of the present 
invention, a heat exchanger mounting structure for 
mounting a heat exchanger in a front space of an engine 
room of a vehicle body, comprising: 

a cross member laterally extending in the front 
space of the engine room; 

supporting portions provided on the vehicle body 
for supporting opposite ends of the cross member, 
respectively ; 

elastic members provided between the supporting 
portions and the opposite ends of the cross member, 
respectively; and 

connecting members for connecting an upper part of 
the heat exchanger to the cross member; wherein 

said supporting portions are configured to deform 
when an external force caused by a vehicle collision is 
applied to the cross member such that the upper part of 
the heat exchanger moves rearward and downward upon 
deformation of the supporting portions, is provided. 

According to a second aspect of the present 
invention, a heat exchanger mounting structure for 
mounting a heat exchanger in a front space of an engine 
room of a vehicle body, comprising: 

supporting portions provided on the vehicle body 
for supporting left and right ends of an upper part of 
the heat exchanger, respectively; 

connecting members for connecting the left and 
right ends of the upper part of the heat exchanger to 
the supporting portions, respectively; and 

elastic members provide between the supporting 
portion and the connecting members, respectively; 
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wherein 

said supporting portions are configured to break 
when an external force exceeding a predetermined level 
caused by a vehicle collision is applied to the upper 
5 part of the heat exchanger such that the upper part of 
the heat exchanger moves rearward and downward upon 
breakage of the supporting portions, is provided. 

When the heat exchanger is mounted on the vehicle 
body with the heat exchanger mounting structure of the 

10 present invention, the space between the engine hood and 
the heat exchanger is not required to be very large, and 
the heat exchanger is not required to be disposed at an 
undesirably low position on the vehicle body. Because, a 
sufficient crush stroke that allows the engine hood to 

15 deform effectively when the pedestrian collides against 
the engine food can be secured, and shocks acting on the 
pedestrian can effectively be absorbed and reduced, by 
the deformation or breakage of the mounting portion 
provided on a vehicle body which cause the rearward and 

20 downward displacement of the upper part of the heat 
exchanger . 

In addition, the disclosure of Japanese Patent 
Application No. 2002-262299 filed on September 9, 2002, 
including the specification, drawings, and abstract is 
25 incorporated herein by reference in its entirety. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features and 
advantages of the present invention will become more 
apparent from the following description taken in 
connection with the accompanying drawings, in which: 

Fig. 1(A) is a schematic perspective view of a heat 
exchanger mounting structure in a first embodiment 
according to the present invention, in which a heat 
exchanger is attached to a carrier structure; 

Fig. 1(B) is a fragmentary sectional view of a part 



30 



35 



4 



B in Fig. 1 (A) ; 

Fig. 1(C) is a longitudinal sectional view of a 
front part of a vehicle body provided with the heat 
exchanger shown in Fig. 1(A); 

Fig. 2(A) is a schematic sectional view of a heat 
exchanger mounting structure in a second embodiment 
according to the present invention, in which a heat 
exchanger is attached to a carrier structure; 

Fig. 2(B) is a longitudinal sectional view of a 
front part of a vehicle body provided with the heat 
exchanger shown in Fig. 2(A); 

Fig. 3(A) is a schematic perspective view of the 
heat exchanger mounting structure shown in Fig . 2 (A) 
in a state where supporting portions of the carrier 
structure have been broken; 

Fig. 3(B) is a longitudinal sectional view of the 
heat exchanger mounting structure shown in Fig . 2 (A) 
in a state shown in Fig. 3(A); 

Fig. 4 is a perspective view of a heat exchanger 
mounting structure in a third embodiment according to 
the present invention, in which a heat exchanger is 
attached to a carrier 
structure; 

Fig. 5(A) is a prior art heat exchanger mounting 
structure, in which a heat exchanger is attached to a 
carrier structure; and 

Fig. 5(B) is a schematic longitudinal sectional 
view of a heat exchanger disposed in a front part of a 
vehicle body. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First Embodiment 

Referring now to Figs. 1(A), 1(B) and 1(C) showing 
a heat exchanger mounting structure in a first 
embodiment according to the present invention, there are 
shown a heat exchanger 1, a cross member 2 laterally 
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extending across a front part of a vehicle body/ and a 
carrier structure 3, i.e., a module carrier, attached to 
the vehicle body. The heat exchanger 1 is formed by 
assembling an engine cooling radiator, a condenser of an 
5 air conditioner, and accessories including a cooling fan. 
The radiator and the condenser of the air conditioner 
are arranged laterally or longitudinally, and the 
cooling fan is disposed behind the assembly of the 
radiator and the condenser of the air conditioner. A 

10 lower part of the heat exchanger 1 is attached to a 
lower member 31 of the carrier structure 3 with elastic 
members 4 made of rubber, for example, held between the 
lower part of the heat exchanger 1 and the lower member 
31. An upper part of the heat exchanger 1 is connected 

15 to the cross member 2 by connecting members 5. 

Opposite ends of the cross member 2 are attached to 
supporting portions of the upper mounting walls 33 of 
the opposite side members 32 of the carrier structure 3 
with elastic members 6 made of rubber, for example, held 

20 between the opposite ends of the cross member 2 and the 
upper mounting walls 33, respectively. The supporting 
portions of the upper mounting walls 33 to which the 
opposite ends of the cross member 2 are attached break 
when a force exceeding a predetermined level is exerted 

25 on the cross member 2 . 

As shown in Fig. 1(A) , the side members 32 of the 
carrier structure 3 have the upper mounting walls 33 
having inclined mounting surfaces declining toward the 
front. The end parts of the cross member 2 are attached 

30 to the upper mounting walls 33 with the elastic members 
6 held between the end parts of the cross member 2 and 
the upper mounting walls 33, respectively. The 
supporting portions of the upper mounting walls 33 have 
lateral weak portions 34 laterally extending on the 

35 front side of the end parts of the cross member 2, 
respectively, and longitudinal weak portions 35 
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obliquely longitudinally extending from the outer ends 
of the lower weak portions 34, respectively. The elastic 
members 4 and 6 absorb vibrations of the heat exchanger 
1 generated while the vehicle is running. 
5 When the vehicle collides against a pedestrian, for 

example, the hood 7 is crushed and deformed as indicated 
by two-dot chain lines in Fig. 1(C) and a external force 
"F" acts on the cross member 2. Consequently, the 
lateral weak portions 34 and the longitudinal weak 

10 portions 35 break, the upper mounting walls 33 are 
turned downward on bending parts 3 6 as shown in Fig. 
1(B) , and the cross member 2 is displaced downward. 
Therefore, the heat exchanger 1 having the upper part 
connected to the cross member 2 by the connecting 

15 members 5 turns rearward on the lower end thereof seated 
on the elastic members 4. Thus, the deformation of the 
hood 7 is not obstructed by the heat exchanger 1. The 
shock of collision is absorbed and reduced effectively 
by the breakage of the weak portions 34 and 35 and the 

20 rearward displacement of the cross member 2. 

Since the upper part of the heat exchanger 1 is 
connected to the cross member 2, the opposite ends of 
the cross member 2 are attached to the upper mounting 
walls 33 of the side members 32 of the carrier structure 

25 3, and the upper mounting walls 33 have the weak 
portions 34 and 35, the space "Delta" between the hood 7 
and the heat exchanger 1 does not need to be very large, 
the heat exchanger 1 does not need to be disposed at an 
undesirably low position on the vehicle body, and a 

30 sufficient crush stroke that allows the hood 7 to be 
crushed effectively when the vehicle collides against a 
pedestrian can be secured and the shock of collision 
that may otherwise act on the pedestrian can effectively 
be absorbed and reduced. The shock absorbing ability of 

35 the heat exchanger mounting structure can easily and 
selectively determined by properly adjusting the 
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breaking strength of the upper mounting walls 33 of the 
side members 32 of the carrier structure 3, and the 
strength and shape of the connecting members 5. 

Since the cross member 2 is displaced downward and 
5 the upper part of the heat exchanger 1 is displaced 
obliquely rearward by the external impact force, the 
heat exchanger 1 and the accessories including the 
cooling fan are scarcely damaged, which reduces greatly 
repair part costs in repairing the vehicle damaged by a 

10 light collision. 

Second Embodiment 

Figs . 2 and 3 show a heat exchanger mounting 
structure in a second embodiment according to the 
present invention, which is similar in construction to 

15 the heat exchanger mounting structure in the first 
embodiment in which the upper mounting walls 33 of the 
side members 32 of the carrier structure 3 holding the 
opposite ends of the cross member are turned downward on 
the bending parts 36 at the rear ends of the 

20 longitudinal weak portions 35 by the collision shock. In 
Figs. 2 and 3, parts like or corresponding to those 
shown in Fig. 1 are denoted by the same reference 
characters. In the heat exchanger mounting structure in 
the second embodiment, a carrier structure 3 has side 

25 members 32 having upper mounting walls 33, to which the 
opposite ends of a cross member 2 are attached, provided 
with longitudinal weak portions 35 and capable of 
turning on bending parts 37 at the front ends of the 
longitudinal weak portions 35. 

30 As shown in Fig. 2, a heat exchanger 1 has a lower 

part attached to a lower member 31 of the carrier 
structure 3 with elastic members 4 made of rubber or the 
like held between the lower part of the heat exchanger 1 
and the lower member 31, and an upper part connected to 

35 a cross member 2 by connecting members 5 . The side 
members 32 of the carrier structure 3 have upper 
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mounting walls 33 respectively having inclined mounting 
surfaces declining toward the front. Opposite ends of 
the cross member 2 are attached to the upper mounting 
walls 33 with the elastic members 6 held between the end 
5 parts of the cross member 2 and the upper mounting walls 
33, respectively. The upper mounting walls 33 have 
obliquely longitudinally extending longitudinal weak 
portions 35, respectively. Each of the longitudinal weak 
portions 35 has a rear end on the upper rear edge of the 
10 side member 33 and a front end on one end of the bending 
part 37 on the front side of the end part of the cross 
member 2 held on the upper mounting wall 33. 

When a vehicle provided with the heat exchanger 
mounting structure collides against a pedestrian, the 
15 hood 7 of the vehicle is crushed and deformed as shown 
in Fig. 3(B) and a force F acts on the cross member 2. 
Consequently, the longitudinal weak portions 35 break, 
the upper mounting walls 33 are turned rearward on the 
bending parts 37 as shown in Fig. 3(B), and the cross 
20 member 2 is displaced downward. Therefore, the heat 
exchanger 1 having the upper part connected to the cross 
member 2 by the connecting members 5 turns rearward on 
the lower end thereof seated on the elastic members 4 . 
Thus, the deformation of the hood 7 is not obstructed by 
25 the heat exchanger 1. The shock of collision is absorbed 
and reduced effectively by the breakage of the 
longitudinal weak portions 35 and the rearward 
displacement of the cross member 2. 

Although the opposite ends of the cross member 2 
30 are attached to the side members of the carrier 
structure 3 attached to the vehicle body in each of the 
heat exchanger mounting structures in the first and the 
second embodiment, the opposite ends of the cross member 
2 may be attached to inclined supporting portions, 
35 declining toward the front and capable of being broken 
by a predetermined force, of the vehicle body with 



elastic members of rubber or the like held between the 
opposite ends of the cross member 2 and the inclined 
supporting portions of the vehicle body, respectively. 

When the opposite ends of the cross member 2 are 
thus attached to the inclined supporting portions of the 
vehicle body, linear, lateral weak portions and linear 
longitudinal weak portions similar to those shown in Fig. 
1 that break when a external force exceeding a 
predetermined level acts thereon may be formed in the 
inclined supporting portions or linear, longitudinal 
weak portions similar to those shown in Figs. 2 and 3 
that break when a force exceeding a predetermined level 
acts thereon may be formed in the inclined supporting 
portions to enable the cross member 2 to be displaced 
obliquely downward. 

The lower part of the heat exchanger 1 may be 
attached to a lower part of the vehicle body instead of 
the lower member 31 of the carrier structure 3 with the 
elastic member 4 of rubber or the like held between the 
lower part of the heat exchanger 1 and the lower part of 
the vehicle body. 

Although the weak portions 34 and 35 of the upper 
mounting walls 33 of the side members 32 to which the 
opposite ends of the cross member 2 are attached break 
and the heat exchanger 1 turns rearward on its lower 
part to absorb the shock in the foregoing embodiments, 
the core of the heat exchanger 1 may positively be 
crushed by the cross member 2 forced to be displaced to 
absorb the shock. 

Although the cross member 2 is displaced by the 
crushed and deformed hood 7 to absorb the shock in the 
foregoing embodiments, a bar-shaped member other than 
the cross member 2 may be used. For example, the upper 
part of the heat exchanger 1 may be connected to a front 
bumper beam by connecting members, and parts holding the 
opposite ends of the front bumper beam may break when 
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force exceeding a predetermined level is exerted on the 
front bumper beam so that the heat exchanger 1 forced to 
move rearward . 
Third Embodiment 
5 Referring now to Fig. 4 showing a heat exchanger 

mounting structure in a third embodiment according to 
the present invention, opposite ends of the upper part 
of a heat exchanger 1 are connected to inclined mounting 
walls 33 , having inclined mounting surfaces declining 

10 toward the front, of side members 32 of a carrier 
structure 3 (or a vehicle body) . The heat exchanger 
mounting structure in the third embodiment is not 
provided with any member corresponding to the cross 
members 2 of the first and the second embodiment shown 

15 in Figs. 1 to 3 . 

A lower part of the heat exchanger 1 is attached to 
a lower member 31 of the carrier structure 3 (or a lower 
member of the vehicle body) with elastic members 4 of 
rubber or the like held between the lower part of the 

20 heat exchanger 1 and the lower member 31 of the carrier 
structure 3. Connecting members 5 are attached to the 
opposite ends of the upper part of the heat exchanger 1 
with an elastic member 61 of rubber or the like held 
between the opposite ends of the upper part of the heat 

25 exchanger 1 and the connecting members 5, respectively, 
and the connecting members are fastened to the inclined 
mounting walls 33, respectively, to hold the upper part 
of the hat exchanger 1 in place. 

The inclined mounting walls 33 to which the 

30 connecting members are fastened are provided with linear 
longitudinal weak portions 35, respectively. When the 
hood of a vehicle provided with the heat exchanger 
mounting structure is crushed and deformed and a force 
exceeding a predetermined level acts obliquely rearward 

35 on the upper part of the heat exchanger 1 , the weak 
portions 35 of the inclined mounting walls 33 break and 
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supporting portions to which the connecting members 5 
are fastened are turned rearward on bending parts 37 at 
the front ends of the inclined mounting walls 33, so 
that the heat exchanger 1 is turned rearward on its 
5 lower part seated on the elastic members 4 . 

The heat exchanger mounting structure in the third 
embodiment shown in Fig. 4, similarly to the heat 
exchanger mounting structures in the first . and the 
second embodiment shown in Figs, 1 to 3, the space 

10 between the hood and the heat exchanger 1 does not need 
to be very large, the heat exchanger 1 does not need to 
be disposed at an undesirably low position on the 
vehicle body, and a sufficient crush stroke that allows 
the hood to be crushed effectively when the vehicle 

15 collides against a pedestrian can be secured and the 
shock of collision that may otherwise act on the 
pedestrian can effectively be absorbed and reduced. 

Each of the inclined mounting walls 33 of the third 
embodiment shown in Fig. 4 may be provided with a 

20 lateral weak portion 34, a longitudinal weak portion 35 
and a bending part 36 to enable the inclined mounting 
walls 33 to be bent as shown in Fig. 1(B). 

Although the invention has been described in its 
preferred embodiments with a certain degree of 

25 particularity, obviously many changes and variations are 
possible therein. It is therefore to be understood that 
the present invention may be practiced otherwise than as 
specifically described herein without departing from the 
scope and spirit thereof. 
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